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(54) NAME OF INVENTION 

AUTOMATIC APPARATUS FOR SIMULTANEOUSLY SYNTHESIZING MANY TYPES OF 
COMPOUNDS AND AUTOMATIC SYNTHESIS METHOD 

(57) ABSTRACT: 
PROBLEM TO BE SOLVED: 

To simultaneously and automatically synthesize various kinds of compounds by using one apparatus. 

[Translators note: the figure shown with the abstract is exactly the same as Figure 1, and is not translated 
here.] 

SOLUTION: 

This automatic apparatus for synthesizing various kinds of compounds comprises plural raw material 
storage containers (CR) for storing raw materials and reaction vessels (10) connected thereto. Plural 



selected raw materials are fed to the reaction vessels (10) to simultaneously synthesize plural compounds in 
the said reaction vessels (10). Also, other raw materials are supplied to the reaction vessel (10) with the 
plural number of synthesized plural compounds where a large number of compounds are simultaneously 
synthesized. 

SCOPE OF CLAIMS 
CLAIM 1 

Raw materials are stored in a plural number of storage containers and there is a Number 1 reaction vessel. 
The aforementioned plurality of raw material storage containers and the reaction vessel is connected. In the 
Number 1 supply procedure, raw materials from the aforementioned raw material storage containers can be 
transferred to reaction vessels. In the aforementioned Number 1 supply procedure, a plurality of raw 
materials are selected and supplied to the Number 1 reaction vessel. This is a process for controlling the 
synthesis of a large number of compounds that are simultaneously synthesized in a reaction vessel. It is also 
an apparatus that automatically synthesizes a large number of compounds simultaneously. 

CLAIM 2 

In the apparatus that automatically and simultaneously synthesizes a number of chemicals of claim 1, the 
above-mentioned raw material is a mixture of two or more raw materials. 

CLAIM 3 

In the apparatus that automatically and simultaneously synthesizes a large number of chemicals of claim 1 
and claim 2, the chemicals synthesized in the aforementioned Number 1 reaction vessel may be further 
treated in the Number 2 reaction apparatus. The aforementioned Number 1 and Number 2 reaction vessels 
are linked. Chemicals that are synthesized by the Number 1 reaction vessel are transferred to the Number 2 
reaction vessel for further treatment. Conversely, there is a process whereby chemicals that were treated in 
the Number 2 reaction can be returned to the Number 1 reaction vessel The aforementioned controller can 
take the chemicals from the Number 2 reaction vessel and return them to the Number 1 reaction vessel 
where raw materials from the raw material storage vessels are also added. Then a large number of 
chemicals can be simultaneously synthesized. 

CLAIM 4 

In the apparatus that automatically and simultaneously synthesizes a number of chemicals of claim 3, the 
Number 1 and Number 2 reaction vessels are contained in one reaction vessel unit. 

CLAIMS 

In the apparatus that automatically and simultaneously synthesizes a number of chemicals of claims 1 
through 4, the reagents are stored in a plurality of reagent storage containers and the solvents are stored in a 
plurality of solvent storage containers. These reagent storage containers and solvent storage containers are 
connected to the aforementioned Number 1 and Number 2 reaction vessels. With the Number 2 supply 
procedure, the aforementioned reagents and/or solvents can be supplied to the Number 1 and/or the 
Number 2 reaction vessels. The aforementioned controller regulates the aforementioned Number 2 supply 
procedure. 

CLAIM 6 

In the apparatus that automatically and simultaneously synthesizes a number of chemicals of claims 1 
through 5, the aforementioned raw material containers supply enough material to supply one or more 
reactions in the aforementioned Number 1 reaction vessel with predetermined quantities. 

CLAIM 7 

The apparatus that automatically and simultaneously synthesizes a number of chemicals of claims 1 
through 6, has a aforementioned Number 1 supply procedure that utilizes a common line which at one end 
connects to the Number 1 reaction vessel and through a plurality of branch lines connects to each of the raw 
material storage containers. Set quantities of raw material flow through the said common tubes. There is a 
procedure whereby the appropriate measured quantities of raw materials are supplied by flow to the 
Number 1 reaction vessel. 



CLAIM 8 

In claim 7 of the apparatus for simultaneously and automatically synthesizing a number of compounds at 
the same time, the aforementioned common tubes and branching tubes are connected together through the 
medium of a rotary valve. 

CLAIM 9 

The apparatus that automatically and simultaneously synthesizes a number of compounds (claims 1 through 

8) , the conditions of the reactions in the Number 1 and Number 2 reaction vessels is regulated with a 
reaction condition regulation unit. 

CLAIM 10 

The apparatus that automatically and simultaneously synthesizes a number of compounds (claims 1 through 

9) is equipped with an analysis unit that analyzes the compounds that are created in the Number 1 and 
Number 2 reaction vessels. 

CLAIM 11. 

The apparatus that automatically and simultaneously synthesizes a number of compounds (claims 1 through 

10) ,), is equipped with a purification unit that removes the impurities of the compounds that are created in 
the Number 1 and Number 2 reaction vessels. 

CLAIM 12. 

The apparatus that automatically and simultaneously synthesizes a multitude of compounds of claim 1 1 is 
equipped with a fraction collector that has a plurality of vessels. The compounds that have been 
synthesized in the Number 1 or Number 2 reaction vessels are stored separately in the aforementioned 
plurality of vessels. The stored compounds may then later be returned to the Number 1 or Number 2 
reaction vessels. 

CLAIM 13. 

Using a procedure for moving liquids, and with a plurality of raw-material storage vessels and at least one 
reaction vessel connected together, raw materials can be selected from the aforementioned raw-material 
storage vessels and supplied to the reaction vessel. There is also a procedure when using the 
aforementioned reaction vessel where the supplied raw materials are reacted and the compounds are 
generated. Repeating these procedures in the aforementioned reaction vessels, will cause a large number of 
chemicals to be automatically generated, so this is a procedure for automatically synthesizing a large 
number of chemicals. 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] TECHNICAL FIELD OF THE INVENTION 

This invention in an apparatus that can simultaneously and automatically synthesize a number of 
compounds, and it is a method for using the said invention for simultaneously synthesizing a number of 
compounds. Specifically, within one reaction vessel, a plurality of compounds can be simultaneously 
synthesized so that in a short period of time it is possible to synthesize a large number of compounds. 

[0002] 

EXISTING TECHNIQUES 

There have been recent inventions of automated synthesis apparatuses that utilize computers for control. 
The current applicant has also applied for patent numbers 2-2870 (1990), 5-192563 (1993), etc. These 
automatic synthesis apparatuses perform single consecutive synthesis operations such as adding reagents, 
heating, cooling, agitating, concentrating, extracting, pH controlling, reaction analysis, purification, 
apparatus washing, etc. 

[0003] 

These existing automatic synthesis apparatuses that have been described use consecutive synthesis and 
have the purpose of synthesizing one compound. Thus, firstly each reaction vessel used by these automatic 
synthesis apparatuses is used for a single reaction; and secondly, the compounds that are created in each 
reaction are then transferred to other vessels where later processing reactions occur. By contrast, along with 



synthesizing the compound there is analysis and purification of the compound. Along with the single 
chemical that is processed after a reaction, the synthesized chemicals are used in synthesis, follow up 
reactions and purification. 

[0004] 

In the current synthesis apparatuses, the chemicals that were being developed as possibly effective 
medicines were synthesized one by one. Thus the existing synthesis apparatus were constructed to 
synthesize a single chemical. Later studies would demonstrate the effectiveness of the synthesized 
compound for its medical purpose, and more effective compounds would be sought. The chemical 
syntheses of compounds were repeated one after another. 

[0005] 

PROBLEM THAT IS SOLVED BY THE INVENTION 

In order to develop new medicines, generally a large number of compounds need to be synthesized, and of 
these finding even a single useful compound is considered good. Therefore, compared to the existing 
techniques used by researchers, it is possible to greatly decrease the amount of labor and shorten the 
amount of time when synthesizing these large number of compounds with the aforementioned automatic 
synthesis apparatus. If these large number of compounds are only synthesized one by one using a current 
automatic synthesis apparatus this would take a substantial amount of time and labor and there would still 
be the problem of very large costs when developing each new medicine. 

[0006] 

The current applicant has previously developed a number of improvements to automatic synthesis 
apparatuses that have addressed problems mentioned above. This plan is to improve the efficiency of 
developing new medicines by synthesizing a large number of compounds at the same time. 

[0007] 

PROCEDURES USED TO SOLVE THE PROBLEM 

In order to achieve the purpose mentioned above, this is an invention for an apparatus that can 
automatically synthesize a large number of compounds. Raw materials are stored in a plurality of raw 
material storage containers and there is a Number 1 reaction apparatus. The aforementioned plurality of 
storage container and the reaction vessel are connected. The raw materials are supplied from the 
aforementioned raw-material supply vessels to the reaction vessel using the Number 1 supply procedure. 
The aforementioned Number 1 supply procedure is that a plurality of raw materials are selected and 
supplied to the number one reaction vessel. Equipped with this control method, a large number of 
compounds can be synthesized at the same time. 

[0008] 

There have been other inventions wherein raw materials were supplied to reaction vessels from a plurality 
of raw material storage containers. For example, the current applicants disclosed the construction of an 
automatic synthesis apparatus in patent number 7-13058 (1995). 

[0009] 

The raw materials stored in the aforementioned plurality of raw material storage containers can either be a 
single raw material or a mix of a number of raw materials. 

[0010] 

In the aforementioned automatic synthesis apparatus, the chemicals synthesized in the aforementioned 
Number 1 reaction vessels are later processed in the Number 2 reaction vessel. The aforementioned 
Number 1 and Number 2 reaction vessels are linked. The chemicals generated in the Number 1 reaction 
chamber are transferred to the Number 2 reaction vessel Conversely, it is possible to have a procedure 
where the chemicals that are later synthesized in the Number 2 reaction vessel can be later returned to the 
Number 1 reaction vessel It can be beneficial if the aforementioned controller uses the chemicals that have 
been returned to the Number 1 reaction vessel from the Number 2 reaction vessel along with raw material 
supplied from the raw material storage containers to synthesize a large number of chemicals at the same 
time. 



[0011] 

Also, it can be beneficial to set up Number 1 and Number 2 reaction vessels together in the reaction vessel 
unit. 

[0012] 

Compared to the existing apparatuses that synthesize only a single compound in each reaction cycle, this 
automatic synthesis apparatus can synthesize a multitude of chemicals in a single reaction cycle. For 
example, by supplying 3 different raw materials along with the basic raw material in the reaction vessel, 
there will be a mix of reactions, and three kinds of compounds would be synthesized at the same time. In 
other words, previously obtaining these three chemicals would have required that each be produced in a 
single round of procedures. In this invention these three types of compounds that are in the reaction vessel 
can be supplied with another 3 kinds of raw material causing mixed reactions that result in the simultaneous 
synthesis of 9 different chemicals. Then three different types of raw materials are supplied for reactions 
with these 9 types of chemicals and in the respective mixed reactions a total of 27 different compounds are 
synthesized at the same time. Therefore with this invention a large number of chemicals can be 
synthesized, and the speed of accumulation accelerates. Then, in the example where only 500 mg is 
synthesized during one round, about 20 mg of each chemical is obtained. This is enough of each chemical 
for screening. 

[0013] 

In the aforementioned automatic synthesis apparatus, reagents are stored in a plurality of reagent storage 
containers. Solvents are stored in a plurality of solvent storage containers. These reagent storage containers 
and solvent storage containers are connected to the aforementioned Number 1 and Number 2 reaction 
vessels. The aforementioned reagents and /or solvents are supplied to the Number 1 and/or Number 2 
reaction vessels. This is the Number 2 supply process, and it is desirable that the aforementioned Number 2 
supply process be regulated by the aforementioned controller. 

[0014] 

Also, it is desirable that the required amount of one or more raw materials for a single round of reactions be 
supplied to the aforementioned Number 1 reaction vessel in premeasured quantities from the raw-material 
supply containers. In this case, there is a process to supply fixed amounts and avoid the raw materials 
supplied to the reaction vessels from the raw material storage containers. This construction can be easily 
performed and prevents losses from high priced raw materials. 

[0015] 

The Number 1 supply procedure for the aforementioned automatic synthesis apparatus is to connect one 
end of the common supply tube to the number one reaction vessel, and the other end to a line connecting 
the plurality of branch lines that go to each of the raw-material supply containers. This construction would 
make it possible to supply fixed amounts of raw materials through the said common tubes to the number 
one reaction vessel. A procedure for supplying fixed amounts of raw material such as was disclosed by the 
current applicant in patent application 07-265833 (1995) could be used. 

[0016] 

When using a procedure for supplying fixed quantities as mentioned above, one can in advance store large 
amounts of raw materials in each raw material storage vessel. The result would be that frequent 
replenishment of raw materials would be unnecessary, and the efficiency rate of synthesis procedures 
would be improved. Also, the same raw materials can be used many times. After one series of reactions, the 
synthesized compound can be used as a raw material for a new synthesis. Moreover, the combining of raw 
materials in reaction could be easily controlled with a computer. 

[0017] 

It is desirable that the aforementioned common tubes and branch tubes are connected so that they pass 
through a rotary valve. In this case, the raw material in each raw material storage container could be 
precisely measured and transported to the reaction vessel at a fixed (same) time. It is easy to prepare a 
regulating device with a regulating program. 



[0018] 

It is desirable to regulate the reaction conditions (for example, temperature) in both the aforementioned 
Number 1 reaction vessel and in the number two reaction chamber by using a reaction condition control 
unit. In this case it would be possible to precisely regulate the reaction conditions. 

[0019] 

Also, it is desirable if the chemicals that are synthesized in the aforementioned Number 1 and Number 2 
reaction vessels of the automatic synthesis apparatus can be analyzed in an analysis unit (for example, a 
unit that performs an analysis using chromatography methods). In this case the proportions, etc. of the 
plurality of compounds synthesized in the reaction chamber can be measured. 

[0020] 

Then, it may also be advantageous to equip the aforementioned automatic synthesis apparatus with 
purification units that remove impurities from the compounds that are synthesized in the Number 1 or 
Number 2 reaction vessels. 

[0021] 

Then again, it can be advantageous to equip the aforementioned purification unit with a plurality of vessels 
as fraction collectors. The products in each vessel after fractionation can then be transferred again to the 
reaction vessel , and separate raw materials, reagents, etc. can be supplied, and a new plurality of 
compounds can be synthesized at the same time. 

[0022] 

The automatic synthesis technique of this invention means that by utilizing a plurality of raw material 
storage vessels and as few as one reaction vessel it is possible to automatically synthesize a large number of 
compounds at the same time by connecting the containers together and transferring solutions between them. 
Thus, one can understand a number of procedures are possible that allows the synthesis of large number of 
compounds in the aforementioned reaction vessels. These include a procedure for supply the reaction 
vessel using the aforementioned raw-material supply containers and by selecting a plurality of raw material 
for the reaction vessel, a procedure of synthesizing compounds utilizing the supplied raw material within 
. the aforementioned reaction vessel, and a procedure of reiteration of these procedures. 

[0023] 

EMBODIMENT OF THE INVENTION 

First the fundamental construction and action of this invention will be explained. Figure 1 shows the layout 
of the automatic synthesis apparatus of this invention. In this automatic synthesis apparatus, I is the raw- 
material supply unit, II is the reaction vessel unit, III is the reagent/solvent supply unit, IV is the reaction 
condition regulating unit (temperature regulation unit), V is the extraction/drying unit, VI is the analysis 
unit, VII is the purification unit, VIII is the washing unit, IX is the pH regulation unit, and 5 is the 
controlling regulator, namely the computer. The housing for the apparatus is not shown in the figure. 

[0024] 

The raw-material supply unit is equipped with a plurality of raw-material supply vessels CR each of which 
stores the substances required for the chemical reactions. Each raw material is supplied to the reaction 
vessel unit (II) in fixed, measured quantities using the measuring pump (150). The reaction vessel unit (II) 
is equipped with the number one reaction vessel (reaction flask, 10) and the number two reaction vessel 
(reaction flask, 10) that is used for later procedures. A plurality of raw materials is supplied to the Number 
1 reaction vessel from the raw material storage containers (CR). The reagent/solvent supply unit (III) is 
equipped with a plurality of solvent storage containers (RR)[sic. RS] and a plurality of reagent storage 
containers (RS) [sic RR]. The required amounts of reagents and solvents are supplied to the Number 1 
reaction vessel (10). Then, the plurality of raw materials that are supplied and reacted under appropriate 
reaction conditions in the Number 1 reaction vessel (10) are synthesized into a plurality of compounds. The 
reaction conditions are set in advance with a computer, which is the driving force controlling the 
temperature control unit (V), etc., and regulates reactions conditions during synthesis. When appropriate 
compounds have been generated, these compounds are transferred to the Number 2 reaction vessel (10). 



Later processes are preformed there. The chemicals from these later processes can be once again returned 
to the Number 1 reaction vessel (RF1). Then it can be supplied with raw materials from the raw-material 
supply unit (I) and reagents and solvents from the reagent/solvent supply unit (III), which can result in new 
syntheses. Then with further reiterations of these processes, a compounding number of compounds are 
generated. 

[0025] 

For example, during the first round of reactions, the basic raw material A is supplied from the raw-material 
supply unit (I). This is combined with the raw materials B, C, and D, which make desirable chemical 
compounds (and do not react with each other) and are supplied to the Number 1 reaction vessel. Under 
suitable reaction conditions, three types of chemicals are generated (A+B, A+C, A+D). Next, in the 
Number 2 round of reactions, raw materials E, F, and G (which do not react with each other) are taken from 
the raw-material supply unit and are supplied to the Number 1 reaction vessel (RF1). When reacted under 
the appropriate conditions, the following 9 types of compounds are generated: A+B+E, A+C+E, A+D+E, 
A+B+F, A+C+F, A+D+F, A+B+G, A+C+G, and A+D+G. 

[0026] 

Following is a detailed explanation of the automatic synthesis apparatus. Figures 2 through 4 show the 
automatic syntheses apparatus. Solid lines show the transport tubes (flow lines). The right side of Figure 3 
(a through j) connects to the left side of Figure 4 (a through j). The left side of Figure 3 (k) connects to the 
right side of Figure 2 (k). The flow lines are constructed of Teflon tubes. Vacuum pumps create a low- 
pressure suction, which moves the fluids. The symbols surrounding these flow lines indicate if Teflon 
electromagnetic valves are open or closed. The electromagnetic valves are controlled) ON-OFF by the 
computer (5). In the figures, the filled circles represent an electromagnetic valve, which is generally closed; 
filled triangle and no symbols are open. Also, The location of a "V" along the solid lines representing the 
flow lines indicates where a vacuum pump is connected. A "W" signifies a companion vacuum pump. 

[0027] 

Figure 2 shows the raw-material supply unit (1). It is equipped with ten raw-material storage vessels (CR 1 
through CR 10), which dispense set volumes. Each raw material storage vessel (1) respectively, supplies 
the appropriate amount of reagents to supply a round of reactions. The side of the upper wall of each raw- 
material supply vessel (1) is equipped with a protruding injection opening (la), and the said injection 
opening (la) has a closing lid (lb). After each round of reactions, it is used for replenishing. 

[0028] 

The central part of the bottom of each raw-material supply vessel (1) protrudes, and is connected to a 
branch supply line (tlOO). Each branch supply line (tl 100) is connected to a common supply line (tlOl) via 
an electromagnetic valve (V100 through VI 09). The downward flow through the said common supply line 
(tlOl) is connected via the electromagnetic valves (VI 10 and VI 11) to the Number 1 reaction vessel (RF1, 
reaction flask, 10) in the reaction unit (II) described below. 

[0029] 

A branch with a vacuum pump is connected upstream from the common supply line (tlOl) via an 
electromagnetic valve (VI 12), a metering tube (MT), a photo sensor (PS) and electromagnetic valve 
(VI 13). A solvent storage bottle (RS) is connected to the extreme up-stream end of the common supply line 
(tlOl). It is the same solvent that used in reactions and is connected to the solvent storage bottles. This 
solvent is used to clean the common supply lines (tlOl). 

[0030] 

The top end of each raw material supply container (1) is connected to the washing solution storage bottle 
(WS) by the common supply tube (tl02). The common supply tube (tl02) passes through the 
electromagnetic valves (VI 14 -VI 16) and is connected to the branch lines (tl03). The upcurrent end of the 
common supply tube (102) passes through the electromagnetic valves VI 14 -VI 16 and connects to the 
branch tube with the washing fluid bottle (WS). Each reagent storage vessel (1) can be washed with the 
washing fluid. 



[0031] 

The aforementioned ten raw-material storage vessels (1, CR1-CR10) supply reaction flask (10). As an 
example, assume that the basic raw material, A, is stored in raw-material storage container CR1 . First, it is 
supplied to the Number one reaction vessels (RF1, reaction flask). Then, raw material storage vessels CR2- 
CR4 each respectively supply a mix of raw materials B, C, D to same reaction flask (10) of the Number 1 
reaction apparatus (RF1). In this case, the aforementioned basic raw material A can be mixed with raw 
material B, C, and D for their respective reactions, but B, C, and D must be selected for not combining with 
each other. It would able be acceptable to initially mix the compounds B, C, and D into a single mixed raw 
material (B+C+D) and to supply these from a single raw material storage vessel (for example CR2). 

0032] 

Figure 3 shows the reaction vessel unit (II). In the same way as before, the reaction storage vessels are 
numbered consecutively as Number 1, Number 2, and Number 3, and are RF1, RF2, and RF3. In this 
reaction apparatus, the conditions for the reactions (heating, cooling, mixing, concentrating, etc.) take place 
in each reaction flask (reaction vessel, 10). As described above, a plurality of compounds can be 
synthesized simultaneously in the reaction flask (10) of the Number 1 reaction apparatus (RF1). The 
compounds that are generated in the number 1 reaction apparatus (RF1) then have follow-up reactions in 
the reaction flasks (10) of the Number 2 and Number 3 reaction apparatuses (RF2 and RF3). Depending on 
the need, the reaction flask of the Number 3 reaction apparatus (RF3) can be converted into a flask that 
specializes in pH regulation. Alternately, it is acceptable to use a pH regulation apparatus. 

[0033] 

The construction of the Number 1 though Number 3 reaction apparatuses are shown in Figures 3 through 5. 
Each apparatus has a reaction flask (10). Temperature regulation of the said reaction flask comes from a 
jacketed bath (1 1) and a rising and lowering lift (12). Reaction flasks (10) are made of glass. The upper 
opening is covered with a freely opening cap (16). 

[0034] 

Caps (16) of reaction flasks (10) in the Number 1 through Number 3 reaction apparatuses (RF1 through 
RF3) allow individual supply lines to pass through the respective caps and includes supply lines (t4 through 
t6) from reagent/solvent unit (III) and drying lines (DTI, DT2, DT3) of the extraction/drying unit (V). 
Also connected are tubes t7 through t9 from separating flask (40), the individual connecting tubes tlO 
through tl2 of agitation tube (20) and connecting tubes (tl through t3) to the vacuum pumps or cooling 
tower (22). Also, attached is, a concentration sensor (30) thermocouple. 

[0035] 

Cap (16) of reaction flask (10) or the Number 1 reaction apparatus (RF1) is also pierced by the common 
supply tube (t 101) of the raw-material supply unit. Thus, it is possible to supply a plurality of raw 
materials from the raw-material supply unit to reaction flask (10) of the Number 1 reaction apparatus 
(RF1). 

[0036] 

Each agitation tube (20) has the ability to cause stir bar (21) to rotate. The lower end has a suction opening 
and can suction generated fluids from each reaction flask (10). The upper end of agitation tube (20) is 
connected to tubes tl0-tl2. It is also possible to use agitation tube (20) for adding liquids to reaction flasks 
(10). 

[0037] 

Figures 3 and 4 shows the connections from the Number 1 reaction apparatus (RF1). Agitation tube (20) is 
connected by tube tlO to the photo sensor (PS6), to electromagnetic valves (V67, V70, V76, V77, VI 15, 
V31), and the separating flasks. 

[0038] 

Agitation tube (20) of the Number 2 reaction apparatus (RF2) connects to separating flask (40) by tube tl 1 
via a photo sensors (PS7) and valves V64, V72, V75, and V76. Agitation tube (20) is connected to the of 
the Number 3 reaction apparatus (RF3) by tube t!2. It connects to separating flask (40) via tube tl 1, a 



photo sensor (PS8), and electromagnetic valves V61, V74, V75. In this way the solution contained in 
reaction flask (10) can be passed through the agitation tube 20 and separated in separating flask (40). 

[0039] 

Cooling columns (22) connect through respective caps (16) of the Number 1 through Number 3 reaction 
apparatuses (RF1 through RF 3). Figures 3 and 4 show the circulation of the cooling media in cooling 
media tank (cold bath) (41) of temperature regulation unit (IV). Regulation is done through electromagnetic 
valves V92and V91. 

[0040] 

Also, under each reaction flask (10) of the Number 1 through Number 3 reaction apparatuses (RF1-RF3) is 
a jacketed type bath (1 1). A lift (12) can raise and lower the bath. When the bath is raised, reaction flask 

(10) is submerged in bath (11). Figure 5 shows the construction of cooling jacket (42) that surrounds bath 

(1 1) described above. It is connected to cooling media tank (70) of temperature regulation unit (IV). A 
circulating pump (71) supplies or stops supplying cooling media to cooling jacket (42). A heated media 
(45) can fill said bath (1 1). It can have a heather (46) and temperature sensor (96). When heater (46) is 
heating heating media (45), the temperature is detected and heater (46) is regulated by a temperature sensor 
(96). 

[0041] 

An electromagnetic stirring rod (95) is inserted on the inside of bath (11) mentioned above. It normally stirs 
heated media (45) of bath (41). There is a magnetic stirrer (99) on the top of the load plate (not shown in 
figure) of lift (12) for moving the bath up and down. 

[0042] 

Figures 3 and 4 show the reagent/solvent supply unit (III). There are 9 storage containers for the reagents 
that are required in the reactions; they are labeled RR1 through RR9. At appropriate times, the reagents are 
transferred to the reaction flasks (10) of the Number 1 through Number 3 reaction apparatuses (RF1 
through RF3). More specifically, reagents from the reagent storage vessels RR1 through RR3 pass via tube 
tl6, which is connected to reaction flask (10) of the Number 1 reaction apparatus (RF1). Reagents from the 
reagent storage vessels RR4 through RR6 pass via tube tl7, which is connected, to reaction flask (10) of 
the Number 2 reaction apparatus (RF2). Reagents from the reagent storage vessels RR7 through RR9 pass 
via tube tl8, which is connected, to reaction flask (10) of the Number 3 reaction apparatus (RF3). Reaction 
flask (10) of the Number 3 reaction is equipped with a pH meter (15). Reagent storage vessel RR7 contains 
an acidic reagent while reagent storage container RR8 contains an alkaline reagent. These are used for pH 
regulation. 

[0043] 

When reagents are supplied to the reaction flasks (10), the required amount of reagent required for a 
reaction comes from the reagent storage vessels (RR1 through RR9). The reagent flows out of the bottom 
of the appropriate storage container via a connecting tube and passes through an electromagnetic valve 
(V15 through V 23) set on "ON". Low pressure at reaction flask (10) sucks in the reagents. The tubes are 
connected via photo sensors (PS3 through PS5). In this way, the fixed amount of reagent that is required for 
a reaction is supplied to the reaction flask. 

[0044] 

The 6 solvent storage containers (RSI through RS6) are commercial solvent storage containers and are 
used unaltered. Solvents, which will be used in reactions, are stored for short periods. Then at the 
appropriate time, set volumes are supplied to the reaction flasks (10). The solvents from solvent supply 
bottles (RSI through RS6) are supplied to reaction flasks (10) through lines t20 through 1 25. by low 
pressure supplied by a vacuum pump (60). It is guided through a metering tube (MT1, MT2), which 
dispenses in units of 10 ml and is detected by a photo sensor (PS1, PS2). A trap (61) is positioned between 
the measuring tubes (MT1, Mt2) and the low-pressure pump (60). They provide protection for the pumps 
should the photo sensors mistake movement. They play a role in the speed at which solvents are guided 
through the measuring tubes. 



[0045] 

Figure 4 shows the extraction/drying unit (V). There is a separating flask (40) and two receiving vessels 
(62a, 62b). The extraction separates the upper and lower layers of the extracted liquid in separating flask 
(40), and moves these layers to their respective receiving units 62a and 62b though respective lines t33 and 
t34. The organic fraction that is separated by separating flask (40) is transported through s columns (DTI 
through DT3). After removal of the water by drying, it is transported through the respective tubes t35, t36, 
and t37, to reaction flasks (10) of the Number 1, Number 2, and Number 3 reagent reaction apparatuses 
(RF1, RF2, RF3). A reaction flask (10) is connected to a drying column (DTI through DT3), which is a 
detachable cartridge. 

[0046] 

Figure 4 shows temperature regulation unit (IV), During reactions the temperature can be regulated by 
immersing reaction flask (10) in clean, heated solvents in the jacketed type bath, or by using cooling 
column (22) that is associated with each reaction flask. With the said temperature control unit, heated 
solvents can be cooled by circulating a cold solvent with a temperature range of -10° to -20°C in the jacket 
of (42) jacketed bath (1 1) of the Number 1, Number 2, or Number 3 reaction apparatus (RF1, RF2, RF3). 
For cool reactions there is a cooling pipe type refrigeration unit (65), and chilled water can be circulated in 
effluent tank (66). During solvent recovery concentration enrichment and during heated reactions, cold 
water from cooling column (22) can be used to make a circulating cooling unit 67. 

[0047] 

There is a cooler pipe type cooling unit (65) constructed using heating vessel (68), a cooling pipe type 
cooling vessel (69), and an insulated tank (70). Circulating pump (71) and electromagnetic valves (V89, 
V90) are used to circulate cooled liquid (-10° to -20°C) in appropriate jacketed type reaction bath (1 1). It is 
used to cool heated solvents. In the bath, the appropriate temperature for a reaction is regulated by heater 
(46) and thermometer (96). Aforementioned circulating type cooling unit (67) and recirculating type 
cooling vessel (72) are connected to a waste liquid tank (66) and an insulated container (41). Generally, the 
waste liquid tank is used with circulating pump (73) and electromagnetic valves V91 and V92. When 
necessary it circulates cold water I the cooling column of reaction flask (10). 

[0048] 

The operation of the automatic synthesis apparatus that is equipped with each unit described above is 
controlled according to a program that is inputted into computer 5. With this interface the computer and 
devices give and receive signals. It controls the electromagnetic valves, relays, etc. allowing automation. 
The program that is inputted into the computer memory serves three functions. It regulates the 
electromagnetic valves, relays, and other moving parts within the apparatus; it controls each individual 
operation required during the reaction; and it lays out the chemical synthesis sequence. 

[0049] 

A program can be created for automating the procedures when using the apparatus of this invention, which 
can automatically and simultaneously synthesize a large number of chemicals. The supply to the reaction 
flask (10) of the Number 1 reaction flask (RF1) can be programmed to use previously synthesized 
compounds from a mix of reactions that occurred at the same time as raw materials. In this case, first there 
is a first round of reactions. For example, using one basic raw material (A), and selecting 3 other raw 
materials (B, C, D, that do not react with each other) reactions can take place simultaneously, and the 
compounds that are synthesized can then be used as new raw materials. In one round of reactions, three 
chemicals can be synthesized (A+B, A+C, and A+D). At the same time, this mix of reactions has produced 
three types of raw materials (E, F, and G), which can be selected. Then in the second round of reactions, 9 
chemicals can be synthesized (A+B+E, A+OF, A+D+G, A+C+E,. . A+D+G) and at the same time, this 
mix of reactions has produced three new types of raw materials (H, I, J), which can be selected. Thus it is 
possible to create a program that can synthesizes 27 different chemicals in succession. Moreover, the 
aforementioned 27 different chemicals can be selected as raw materials. And it would be possible to create 
a program that repeatedly synthesizes them in order. It is possible to prepare a program, which can 
accumulate any number of automatically synthesized chemicals. 



[0050] 



It is also possible to make a program where in each round of reactions each raw material that is selected is 
a mix of three different raw materials. In the first round of reactions, 9 compounds can be synthesized. 
Then in the second round of reactions using these as the raw materials, 27different chemicals can be 
synthesized. 

[0051] 

Along with aforementioned regulation program of the automatic synthesis apparatus, first a plurality of raw 
materials from the raw-material supply unit is supplied to the reaction flask (10) of the Number 1 reaction 
apparatus (RF2). The contents of the said reaction flask (10) can have a number of reactions at the same 
time, and a large number of compounds can be synthesized at the same time. 

[0052] 

Concretely, raw material A from the raw material storage container, CR1, of raw-material supply unit (I) 
passes through the common supply tube tlOl and is supplied to reaction flask (10). Then, the raw material 
B is supplied from the raw material resource container CR2 to reaction flask (10). In order, the raw material 
C from the raw material storage container CR3 and raw material D from the raw material container CR4 is 
supplied to reaction flask (10). The aforementioned raw material A is mixed in reactions with B, C, or D 
(B, C, and D do not react with each other.) 

[0053] 

In this way, the raw materials A, B, C, D are supplied to the interior of reaction flask (10) of the Number 1 
reaction apparatus (RF1) and three compounds, A+B, A+C, and A+D, are synthesized at the same time. 
During this synthesis, the required amount of reagent and solvents are supplied to reaction flask (10) of the 
Number 1 reaction apparatus (RF1) from the reagent storage vessels (RR1 through RR9) and the solvent 
supply vessels (RSI through RS6). The computer (5) that is provided controls reactions by controlling 
heating, cooling, mixing, etc. 

[0054] 

The three compounds synthesized in the reaction flask (10) of the aforementioned Number 1 reaction 
apparatus (RF1) are contained in the reaction fluid and pass through the mixing tube to the separating flask 
(40) or for some other later use after transfer to the reaction flask (10) of Number 2 or Number 3 reaction 
apparatus (RF2, RF3). After a suitable reaction, that will be returned to reaction flask (10) of Number 1 
reaction apparatus (RF1). 

[0055] 

Next in pursuit of the second round of mixed reactions, a plurality of mixed raw material are supplied to 
reaction flask (10) of the Number one reaction apparatus (RF1) from the raw-material supply unit. For 
example, the raw material, Em from the raw-material storage container, CR5, the raw material, F, from the 
raw material storage container, CR6, and the raw material G from the raw-material storage container CR7 
are supplied in order to reaction flask (10) of the Number 1 reaction apparatus (RF1). In order to synthesize 
three chemicals in the reaction flask (10) during the first round of reactions, three new raw materials are 
supplied. Then during the second round of reactions a total of 9 chemicals are synthesized. 

[0056] 

Figure 6 shows the raw-material supply unit of embodiment Number 2. The other units are the same as in 
the Number 1 embodiment. Each raw material container (1\ CR1 through CR 9) of the raw-material supply 
unit can store a large volume of raw material. They are connected by branch supply lines (tlOO) to 
electromagnetic valves (V100 through V108) to the common supply line (tlOl). Down stream is a pump 
(150) that supplies fixed quantities. The said pump (150) can supply fixed quantities of raw material to 
reaction flask (10) of the number one reaction apparatus (RF1). 

[0057] 

Figure 7 shows the construction of aforementioned pump (150) that is used to supply fixed quantities. It has 
the same construction as the pump that was previously disclosed by the current applicant in patent 
application 07-265833 (1995). Said pump (150) is made with a syringe (151). Inside is a piston rod (152) 
with a piston (153) attached to one end. The piston can slide freely up and down. When said piston (153) is 



lowed a fixed distance, a fixed amount of raw material is sucked into syringe (151). Then when piston 
(153) rises it disgorges and replenishes reaction flask (10) of the Number 1 reaction apparatus (RF1). Thus, 
the distance that piston (153) moves up and down controls the amount of the raw material that is 
replenished to reaction flask (10). Piston (153) is moved up and down by motor (154). As the motor turns 
screw shaft (155) it engages the gears of screw hole (156a) and moves moving plate (156) that can be 
moved up and down. 

[0058] 

The syringe head (160) closes the upper opening of syringe mentioned above (151). The syringe head is 
constructed so that it is bored to allow flow from tube tlOl through the inlet and to the inside of the syringe 
and out the outlet, 160a and 160 b, respectively. Also, 160a and 160b are connected underneath by a short 
circuit (160c). When piston (153) reaches the uppermost position, the lower face of syringe head (160) 
touches and the flow for 160a and 160 b is short circuited via 160c. It is constructed to become a tube. 

[0059] 

Each of the aforementioned branch supply lines (tlOO) and the pump for fixed quantities (150) with 
common supply tubes (tlOl) passes through a photo sensor that determines the flow of raw materials. 
Also, upstream to the common supply line (tlOl) is an electromagnetic valve 1 14 that is connected to the 
washing liquid storage vessel (WS) and is also connected to the branch lines, electromagnetic valves VI 12, 
and a pressure pump (PP). 

[0060] 

The construction of the aforementioned raw-material supply unit is the same as in the other embodiment in 
the manner that raw materials are supplied to reaction flask (10) of number one reaction apparatus (RF1). 
Raw materials from any of the raw material storage vessels (1') can be pumped (150) in fixed amounts to 
the reaction flask. Then other raw materials from raw material storage vessels (V) can be pumped (150) in 
fixed amounts to reaction vessel (10) of Number 1 reaction apparatus (RF1). Inside reaction flask (10), a 
number of mixed reactions can occur and a large number of chemicals can be synthesized at the same time. 

[0061] 

Figure 8 shows the number three embodiment of the raw-material supply unit. As with the number two 
embodiment, downstream in common supply line (tlOl) there is a pump (150) that delivers fixed quantities 
of a plurality of raw materials from raw material containers (T) to reaction flasks (10) of Number 1 
reaction vessel (RP1). 

[0062] 

In the Number 3 embodiment, there are five raw material storage containers (T) referred to as CR1 through 
CR5. Each raw material storage container (V) is connected by branch supply tubes (tlOO) to each port 
(170a through 170e) of a 6-directional rotary valve (170). Tube tl20 is connected to port 170f of said rotary 
valve (170). Said tube tl20 passes through electromagnetic valve (V130) and then to V13 1 . There it 
connects to tubes tl21 and tl22, which passes to wash solution storage container (WS) and the pressure 
pump, respectively. 

[0063] 

Using a computer (5) which causes rotary valve (170) to rotate and a pump (150) which delivers measured 
amounts, it is possible to select and supply fixed quantities of raw materials from the aforementioned raw- 
material supply unit to the reaction flask of the Number 1 reaction apparatus (RF1). 

[0064] 

Also, as there is a single tube (101) connecting rotary valve (170) and reaction flask (10), the raw materials 
can be taken from the raw material storage containers and precisely measured raw materials can be 
supplied to the reaction vessels at prescribed times. 

[0065] 

Furthermore, compare this to the raw material storage unit shown in Figure 2 where both the raw material 
storage containers and the electromagnetic valves are connected together in tandem. Moreover, in this 



embodiment it would be easy to have a control program for computer (5), which can regulate a large 
number of raw materials using one, two, or three rotary valves. 

[0066] 

Figure 4 shows the number 4 embodiment. Embodiment 1 used raw-material supply unit (T) with 
containers RR1 through RR9. These raw materials are transported from the containers (RR1 to RR9) 
through branch lines (tlOO) and through common supply lines (tlOl) via electromagnetic valves. The 
aforementioned common supply tube (tlOl) is connected to reaction flask (10) of Number 1 reaction 
apparatus (RF1) via tube t4. 

[0067] 

On the other hand, the 6 solvent containers of the Number 1 embodiment supply each reaction flask (10) of 
the Number 1 through Number 3 reaction apparatuses (RF1-RF3). It is connected to three solvent supply 
containers (RS1-RS3) and three reagent supply containers (RS4-RS6). 

[0068] 

In the number 4 embodiment, raw-material supply unit (!') is equipped with 9 raw-material supply 
containers (RR1-RR9). A plurality of raw materials is supplied to reaction flask (10) of Number 1 reaction 
apparatus (Fl) from the appropriate raw material containers. Inside said reaction flask (10) a number of 
reactions take place simultaneously, and a plurality of chemicals are synthesized. 

[00691 

In the aforementioned Number 1 through number 4 embodiments, the synthesized chemicals are measured 
in analysis unit (VI). It contains the equipment for purifying the synthesized chemicals. The products 
existing after a series of synthesis operations are stored in prepared fraction collectors. Figures 10 and 1 1 
show the number 5 embodiment. It shows an automatic synthesis apparatus that was previously disclosed 
by the current applicant in patent publication number 5-192563 (1993). The raw-material supply units of 
embodiments 1 through 3 can generate a mix of chemicals can be temporarily stored in the reaction 
collectors. After the substances generated from this round of synthesis have been stored in the fraction 
collectors, they are supplied to the reaction flask (10) of Number 1 reaction apparatus (RF1), and a plurality 
of chemicals are simultaneously and repeatedly created. 

[0070] 

Figures 10 and 1 1 are the total layout drawings that show all of the interconnections. The lines on the right 
side of Figure 10 connect with those on the left side of Figure 1 1 . 

[0071] 

The connecting line, k, between reaction flask (10) of number one reaction apparatus (RF1) of reaction 
vessel apparatus unit (II) connects to the raw-material supply unit shown in Figure 1. The embodiment 
number 5 is equipped with an analysis unit (reaction tracking unit) (VI), a purification unit (VII), which 
includes a fraction collector, a washing unit (VIII), a pH control unit (IX), and a separation unit (X). In 
figures 10 and 1 1 the appropriate amounts of reagents and solvents are supplied to appropriate reaction 
flask (10) of reaction apparatus unit (II) from the unit with the reagent storage vessels or the reagent storage 
vessels by use of a set measuring tube (MT). 

[0072] 

The aforementioned unit is used for reaction tracking and analysis (VI). A portion of the reaction fluids that 
were generated in the reaction vessel unit (II) is sampled. A fixed amount of solvent-diluted solution is 
injected into a HPLC chromatograph (200) for analysis. Using the data from chromatography, the progress 
of the reaction is analyzed. In the figure 201 and 202 are the used solvent containers. 

[0073] 

To prevent air contamination during chromatography, all of the automatically generated chemicals are 
injected into the HPLC used for fractionation. The effluent will accumulate in the fraction collectors (300) 
whenever the chromatography chart is peaking. Concretely, the total contents of selected reaction flask 
(10) are transferred at one time to the storage vessel, SR10. Then it is injected into sample loading 



container (209), and is then purified using chromatography methods in a HPLC used for purification. There 
is a pump (HP2) that is used for high-speed liquid chromatography. Liquid for purification passes through 
either of two selected chromatographs (204 or 205). In the figure, 206 and 207 are used solvent containers, 
and 208 is an ultraviolet light absorbency detector. 

[0074] 

The effluent from aforementioned chromatographs (204 and 205) is measured by an ultraviolet light 
detector (208) and passes to the fraction collector (300). Arranged in the fraction collector (300) are a large 
number of containers (301) that accumulate the purified substances. Designated purified substances are 
removed from container (301) of the said fraction collector and are supplied to a designated reaction flask 
(10) in the Number 1 through Number 3 reaction apparatuses (RF1-RF3). In this way, the mixed reaction 
fluid can be supplied from any one of the reaction apparatuses (RF1-RF3) to the HPLC used for 
purification. Then, after purification by the HPLC and collection by fraction collector (300), the purified 
liquids can be supplied to reaction flask (10) of the reaction apparatus (RF1) where it can become a new 
raw material. Then by the repeating these reactions, a large number of chemical can be generated and 
accumulated at the same time 

[0075] 

Figures 12 and 13 show the sample changer of aforementioned fraction collector (300) that was previously 
disclosed by the current applicants in patent publication number 7-39770 (1995). It has numerous 
containers (301) to which purified materials can be supplied. The purified materials that accumulate in 
these containers (301) can be suctioned and supplied to reaction flasks (10) of reaction apparatuses (RF1 
through RF3). That is, when reaction flask (10) of reaction apparatus (RF1) is being supplied, it is possible 
to use these as raw materials for making new compounds. By repetitions, this invention makes it possible to 
synthesis large numbers of compounds at the same time. 

[0076] 

Concretely, Figures Number 12 and 13 shows sample changer (310). It is turned on a motorized frame 
(3 1 1). There are two rows of containers (301) loaded around the outer circumference and the inner 
circumference of the frame. A total of 30 containers (301) are thus arranged. Above containers (301) is a 
nozzle (212), which can freely move up and down. It is set so it can move in and out on the circumference. 
Said nozzle (312) passes through a three-way valve (not shown in figure) and is connected to purification 
unit (VII) of Figure 1 1 . Effluent from the column can be supplied as it is connected to reaction flask ( 1 0) of 
the Number 1 through Number 3 reaction apparatuses (RF1-RF3). In this way, using a sample changer that 
holds 30 containers (301), it is possible to during one round of reactions to synthesize up to 30 different 
chemicals at the same time. With this sample changer (3 10) used for temporary storage, the chemicals can 
be supplied as new raw materials. By automatic repetitions it is possible to efficiently generate a large 
number of chemicals automatically in a short period of time. 

[0077] 

RESULT OF THE INVENTION 

It is clear from the above discussion about the subject of this invention, which is an apparatus that can 
automatically and simultaneously synthesize a large number of chemicals, that it can do more than previous 
inventions. Previous inventions could only do single reactions not multiple simultaneous reactions. They 
could only synthesize a single compound in a round of reactions instead of synthesizing a large number of 
compounds from a single run of reactions. For example, instead of there just being a number of raw- 
material supply containers that supply "n" number of raw materials, there are "n" times "m" varieties of 
raw materials (with the "m" materials coming from the mixed reactions). Using the "m" compounds as raw 
materials allows of "n" times "m" (n x m) chemicals to be simultaneously synthesized. These synthesized 
chemicals (n times m) can then be supplied as raw materials to produce a "p" variety of chemicals. The "p" 
compounds can be used in mixed reactions as raw materials thus producing (nxraxp) compounds. With 
this kind of reiterations, there is a progressive speeding up in the rapidity by which it is possible to 
synthesize large amounts of compounds in a short time. 



[0078] 



Also, there is a rotary valve arranged between the raw material storage vessels and the Number 1 reaction 
vessel. Each of the raw-material supply vessels are arranged relative the rotary valve so that it is easy to 
devise a raw-material supply arrangement, and a regulating program. 

[0079] 

Then, if an analysis unit is provided, the large number of chemicals in the effluent that were synthesized in 
one set of reactions can be separated and measured in the analysis unit. These chemicals can then be 
returned as raw materials to the reaction vessels based on the results of these measurement. Then with a 
second round of mixed reactions, a large number of chemicals can be synthesized. Depending on the 
number of reiterations, it is possible to greatly improve the efficiency of chemical synthesis. 

[0080] 

Then, if a purification unit is provided, the said purification unit allows the purification of the synthesized 
compounds. Impurities are removed, and it is possible to generate compounds with high purity. Also, with 
a purification apparatus, the purified compounds can be stored in containers and used as new raw materials. 
Using these new raw materials it is possible to synthesize large number of compounds simultaneously. 

[0081] 

This apparatus is not just an improvement of existing automatic synthesis apparatuses, though the 
attachment of a raw material supply unit is both simple and advantageous. Automation can occur by 
Inputting a computer program that can be followed can allow automation and can speed up the 
effectiveness of synthesis. 

BRIEF EXPLANATION OF FIGURES 

FIGURE 1. Figure showing the entire layout of the automatic synthesizing apparatus of this invention. 
[TOP ROW OF BOXES FROM LEFT TO RIGHT] 

I. Raw-material supply Unit 

III. Reagent/Solvent Supply Unit 
IX. pH Control Unit 

IV. Temperature Regulation Unit 

[MIDDLE ROW OF BOXES FROM LEFT TO RIGHT] 

II. Reaction Vessel Unit 
5. Computer 

[BOTTOM ROW OF BOXES FROM LEFT TO RIGHT] 

V. Extraction/Drying Unit 

VI. Analysis Unit 
VTL Purification Unit 
VIII. Wash Unit 
[END OF FIGURE 1] 

FIGURE 2. Layout drawing of the raw-material supply unit included in the Number 1 embodiment of this 
invention. 

FIGURE 3. Layout drawing of other units of embodiment Number 1. 
FIGURE 4. Layout drawing of other units of embodiment Number 1. 

FIGURE 5. Cross-section of the reaction vessel bath that is used to regulate the temperature of the reaction 
flask in the Number 1 of embodiment of this invention. 
[PIPE ON UPPER RIGHT SIDE OF DRAWING] 
Exit 

[PIPE ON LOWER RIGHT SIDE OF DRAWING] 
Entrance 

[END OF FIGURE 5] 

FIGURE 6.Layout drawing of the raw-material supply unit of embodiment Number 2. 



FIGURE 7. Expanded cross-section showing the quantitative supply pump of the Number 2 embodiment. 
FIGURE 8. Layout drawing of the raw-material supply unit of the Number 3 embodiment. 
FIGURE 9. Layout drawing showing all of the automatic synthesis apparatus of embodiment Number 4. 
FIGURE 10. Layout drawing showing the layout of the units of the Number 5 embodiment. 
FIGURE 11. Layout drawing showing the layout of the units of the Number 5 embodiment. 
FIGURE 12. Front view of the sample changer of the fraction collector of embodiment Number 5. 
FIGURE 13. Plane view of Figure 11 [sic 12]. 

EXPLANATION OF SYMBOLS 

I. . .Raw-material supply Unit 

II. Reaction Vessel Unit 

III. Reagent or Solvent Supply Unit 

IV. Temperature Control Unit 

V. Extraction/Drying Unit 

VI. Analysis Unit 

VII. Purification Unit 
VHI. Wash Unit 

DC. pH Regulation Unit 
X. Separation Unit 
5. Computer 

10. Reaction Flasks (Reaction Vessels) 
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csasfu Ktittsiwiisnj. aamsfifc-d: 

^ttSt^iaMWRFlKSaSft., fttttttta 
-•y MfrfcWftSfufclKBi: . VM • &&ft£f---y 

h i ii a»6«fc3*ifcta»tf *» t tfflo*. fent if* 



[0025] . m 1 ®g<Z>£JKT12. Mi 

C, D (ifi&iiSofcRIBLfcK ) tmi5U8&H 
RFlCttttSfu BfgORJCfttt^TC. 3WR«fl: 
+ A+C. A + Dtf&j&Sfi*. ^2 
EiaoSJCiSTJi. Kf4«i&x-'y MfrfclESE, F, 
G (iflfcttSVifcRjGLfcV*. ) jWBIRJBSHRF 

A+B+E. A+C+E. A+D+E. A + B + F. A 
+ C + F. A+D+F. A + B + G. A+C+G. A + 

[ 0 0 2 6 ] <MC i»)£j^H£l$fflClB#fS. % 

J#H4tf>£*0a~-J fcftttSix. 03<7)£«k#ll 
2*>*«k4:lHJ!i**i*. 7n-?-fy|4f7nyfa 

#£3VtfjL-*5"C0N-0FFfWl,TH*. 0 

#. %&*iv7<nmmm. gmocoAimm. mom 

[0027] Hf4ftl&i- v Mtt, H 2 CSrr J: 3 
1 OfflOS6«SH»*»4)'flr*lim»i8»» 1 ( C R 1 ~C 
R10) JrflSi. , ZtiteWmWBS 1 te»4*-» 1 E 

nmx'&^whRvimz-fcmix^z. zsmsffa 

®% 1 ULhillWIfi J: U^iiAP 1 a Srfili . f£i£ 

ap i aicgi brm«u i moKarc«vv«j* 

[0028] #JK^fffi£S 1 ^ffl^HtfclMt+AlB 
fcli^^^ttftlMrt 1 0 0£«iggU ^^<5^««l& 
*t 1 0 0 ££«&^t 1 0 1 icm&#v 1 0 0-V 

1 0 9«U/C««U i^ii«*&«t 1 0 l^TSSS: 
«8#V 1 1 0 , V 1 1 1 Ji-^-LrflS&tSRJE^i 
-•yMItf)J(llRiraiaRFlfl)RlBSP» (RJEB77X 

[0029] ^sffi^^t i o i <r>±mz\mmv 1 

1 2, ^ftfMT, **ytPS, miK#Vl 1 3$-^- 

ix^sL-^yrtmmi, s^K. 

fc»»LfcKJS«BBffiBBKRSt«gKL. Z<?>®mX'& 

[0030] i o±atc{i. mmst® 
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ms ttmiti&mm&'gt i o 2 zmmm 1 1 7 

-VI 2 6fctfl/CS8RU:4rtafft 1 0 3*S«U 
t 1 0 2*>±8Sfcrt«U;*8#V 1 1 4~ 

vi 1 6*itLxti&ffl®8mskmii* &mmr 

[ 0 0 3 1 ] JJB 1 0#<OEF4IfS£35 1 ( CR 1 ~C 

r 1 0 ) i±. mm. jKfijswawcR 1 t»»sfifc 
KWAia+amkU-c, sr. *i»sftiiRFi<o 

RJG7?X3l0fc«lfrU o^r. JISJBW9SCR 
2~CR4fc**JG*3*lfclMB. C. DttH&Wft 
i:LTH-«SlRJE8BRF10>RJB75X3l Ofc 
ft&LTU*. &<m. JJE£*ISCBAJ4iI£SflB. 
C. Di:**®©****. fi^KBB, C. DJ45UC 

mmvo-hWMB, c, Dfc£^#ttl£L£iI£Ism 
B+C+D£ 1 OOBGHBSSfiS (MitfC R 2 ) fcjp 

t0 0 3 2]RJC»HaLivMItt, 12 3 (CjjrT «k 3 
fc, H-0>*-f7V>*K *2. *3®E»1RF1, 
RF 2 , RF3<7)3ffl£ISBLTfc'y, £*1<S>RIGSSI 
OS-SJS75X3 lBU&g») 1 0T\ • n»k & 

SR F 1 5X3 10 "P±Htf)J: 3 tWROfl:^ 
**HBS(c4iSS^ 3S2. 83RJEISBRF2. RF 

3CDKJE75X3 l OT'iiSlR^SRF lT'£j£b 

HCJSfC, *3®S8BRF3l4RiS75X3fcpH 
[ 0 0 3 3 ] H 1 ~m 3 KffilSER F 1 ~R F 3 

\tmsmm5^-tn<. kj£?75X3i 

0, BiRi67 9^3 10<Oil*lltt*ff'3^i r vh* 
AX 11, * -y h^N'X 1 1 fcjfflrt" & 'J7M2 
fclliT^S. KIS75X3 1 0J4#5XT#£>:h.Tfc 
0. *<3±araP»4*IiS^*+yri6T«*rti 

[ 0 0 3 4 ] m 1 ~® 3RJ5EHMR F 1 -R F 3<T)&& 
JS75X3l0C9=^y7'16t{4. K$ - ttHftfei. 
-«yMII*»^>Ofl8Mft4-t6, ttajfaSU-vH 
OlHHFDTl, DT2. DT3K*««NJW4i:*K 
»«75X34 0fc:SSIW4«t7-t9, *t 1 0~ 

*«t**t l~t3. *Jj:l^flWf22fctaJW*« 

9 WTO 

[ 0 0 3 5 ] ^ 1 RJESSR F 1 COMJEE7 5X3 1 0<9 

ffit^t 1 0 1 £JBIStfTtt9ftW\ *ira636KR 

F KDRJS7 5X3 l Otli, Mfm&3---y±lfrt> 



[0036] SfiHf^Ott. «ff?2 lfcEIKS-frS 
W8*«f ifcftfc. Tffi©3lPJ: , )&KJE75X3i 
or^&*ifc*fe*S*«5ILT, i»P&2 0*>Jb*c 
«RLfc*t 1 0~t 1 2 £aLT*a«-S 

ftlO-t 1 2i0i«f#«2O2riifCK 
JS57 5X3 1 OfsMZm\l-tlZbi>X*Z]:ot,zlX^ 
*. 

[0037] H33K/H4 J: 3 (C. * 1 RJEHii 
RFlO{tf# < f20t^-rS < ftl0(i, 7*h-t> 

ttfc'to'7*V6 7. V70, V76. V7 
7. VI 1 5. V3l£tfLT#»75X34 0fc:«tt 
I/O**. 

[0038] Jf52£OE§IERF 2<7)Mm2 0 k«NSW 
6ft 1 114. 7*f--fe>-9-PS7. V6 4. V7 2. 
V7 5. V7 6^LT*t 10fc^aS*T. 4HS7 
5X34 0fc*«l/O>5. HS3RlBjaeRF3^WP 
*2 0i:»«M-4*t 12(4. 7*H:yfrPS8. « 
»W7*V6K V7 4, V7 5S-^LT^t 1 1 fc£ 

as*. *»7 9X3 4 0fc«a« , cv^. d^iatc. 
K«75X3 1 otf>rt«S£flH¥*2 o*atr4MS7 
?x3 4 0^tatr^*. 

[0 03 9] mi~m3»c:^gRF 1~RF3^^ 
•y7-16t^K0#(«:^ai*§2 2W4. 03fc«t^ 

^4 tc^-r i 3 fc. iaati»i=. >y m v^anwii 

( 3-;l^ ) 4 1 *»6H8»Eft£*8/'M'7*V 9 
2. V&ltziVmiLXimZ-thXltzLX^i. 
[0 04 0] tfc. JBl~Sft3RiGRIIRF 1~RF3 

o#riE7 5X3 1 o (4. h^s'x 1 1 i 7 
h 1 2-c#*L-c. ±#^A-x i icommzmy 

5X3 1 Otrttat tTV^S. H5fc*1-J:5t:. JJE/< 
X 1 1 14^ffl«fc««l ^> * -y h 4 2 fcK "5 WtfcflBS 

■c\ ?as0j«i- •/ h ivco^a^fiMi 7 o t ss» u . 

RLfeflKR^7'7 1 D^a^A-^-y b 4 2Ci«J 

fflK-fey^9 6-caajLTt-^4 6* 
[0041 ] ±IB^'X 1 1 «7)(*)gBt{4!S^ll»&i 1 9 5 £ 

&AU ff«(c%tt 4 1 fiwmm 5 znm? i* o 

IZlX^l. itl. A'XI H4'J7h 12 

<D±mmmm (s»-w> cigsL^v/^f-y^x 

^-5 9 9 <9±£-fe y b tTfc 0 , V 7 M 2 X'^X 1 
[0042] H3. 4fcij*rJ:pfc. tQE- jffiK^z. 

Ri~RR9*9*^(tTfeo. mmmz. mi^3 

RJC^SR F 1 ~RF 30KJI57 5X3 1 0 S 
idtcLTOS. BL<{4. P^lfS^SRRl~RR 
3J4»t 1 6Sr^fC^lSJSSERF 10SJE75X 
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3 10t. m^mmR4^RR6it^t Uiit 
L-Cm2RJ^aRF2^R^7'7^niO{C. MMB 
ffigf§RR7~RR9t;£ < f t 1 8fc4H,TJB3RJ6S8I 
RF3tf>Rfl57?A3l 0£1S«LTV>6. $r*k 83 
RJERMRF3<0»67?*3l'0fc»ipH.X-*l 5 
aWfCa*. pHH»*K:U»M6'S8»RR 

7tc«ttia, K«»»«»RR8fcttT^!;tast 

t'/Mt pHHBJBSSfcl/CV**. 
[0043] KSJ6W8KR R 1~RR 9 Ip^SUBUt 

«»«)T8lEffllK*« LfcVfc^MR LT v ^ "0W7* V 
1 5~V2 3£*VfcU RjE7 7*3 10j!>^tE£ 
*ALTKK£*3IU *fc:4MRLfc7*H:yifPS 
3~PS5TttoHl/C. 3e»<ORJ6CsM?«rtSK*RJ6 

[ 0 0 4 4 ] aggtfB&SR S 1 ~R S 6 tt6 fflOTfrJE 

mmz-^mi. m%.mizm&zti®&t:%Mix 

KJC7 5X3 1 0^«*W4.J:5fc:l/O*6. ?§3Sflr?§? 
ffiR S 1 ~R S 6 *»^®tB7 7^3 1 O^«Og?l&05&& 
ii. A* a -.M? XT 6 0A»&«>&Efc: J: 9¥t 2 0~ 
t25£iILT5£:l < gMTl . MT2CWS. 7*h-fc 
VfrP S 1 . P S 2XffiS\LX 1 0il#ffi-C€*L. R 
JE75X3 1 OKSjSLT^S. JSHfMTl . MT2 
fcJSEi«'T6O0Drafc:U:h7-y7'6lS:EilU 7* 
h*y^iRIW^iet:fc!K>7-tfiltt4!WHi:. jSME 

[0045] tfiiiifaa-^-— y MJi, 04 <t 3 
K. #*77*3 4 0i:2«<0S8»6 2a. 62bt 
fr&fcfl. ^7 5*3 4 d"t»aj»W>iJi. T«£# 
JtU **g33s62a. 62b£tft33. t34£ 

Jifc«aWfDTl~DT3t:*#, K*l/C*BiS#fc 
lft35. t36. t37£iILT. HI. 
»3tSB»taSlRFl, RF2. RF3C0RJS77* 
3l0fc**tC»i&l/O*4. «8H*DTlM5T3li 

isipris**- b y ? ^'"c. «-rje7 7 X3 1 o ic i * 

[00463 iaSiafi5i--y MVIi, 04 fcjjrf J: 5 
t. RJS*C«67?*3 1 0 taraW-i^^-y h3£ 
a'^i l<9&$ft^^$«fcj:tf, RJJ57 7X3** 
1 OfcROWtfeH^Wf 2 2«il«OiM«l*ff->T^ 
*. Ka*IIBW-- < yMi. *1. 312. H3RIEHS 
RF1. RF2. RF3^>^7W^H^> 
* -y h 4 2 K- 2 O'CBM- 1 OXKD&MfcZffimZit 

5 1 , m?>9 6 6 izftmmmz &mmzw* 

SrEIJR-r* fc*tcto!SSy6n*K:«?i«»S 2 2 K2ft**1f 
SaaB^St*--* h 6 7*»fc«lJSl/a>4. 



[0047] ?->wu rmft&z-- -v v 6 5ti. sma 
si 6 8 . ^ -/p/nm rs&ms 6 9 . K&$jf 7 0 

«j£U JR«#*-1 0iC^S-2 0iCfc:»»L. 
^^7*7 1 fc«Of ^7^8 9. V9 0£/f3V>Ti5TS<?) 
y>7--y h^Rm^Z 1 1 Kffi8i$-rO^ . 1 1 
■ettt-^4 6*Jj:VaLB6-b^t9 6'r»5aWifeSfe 
fcJ5fSaKfcW»ll/n*4 . ±fefl§SIS&iPa-7 h 6 
7 {4. imW&mil 2 £H&:? 6 6 i: Bf#H?S«4 

#>'7*7 3fc1II&'^7*V9 1. V9 2£ffllvC<fiSW 
CRJE7 5X3 1 0WHW1*2 2(3fr#*flRISltTV> 

[0048] ±E#a- h fcflttfc IM^HatllCii 
ttiSMWi. 3yta-^5CISIrtSfifc7*o^9Afc: 

fto-cr y^-7x>f xm-ixmrnt^m^n^ 

fcfliafli. 3yeA-^5K«*W*7*o^7^tt. 

ro/5At, RJt>S:fi : 0 7tft^#a*fiS^7 , D^7 
At. ^jjtrSO#«*SW , t6-&Jfi#Ji#JSffl7 , n^ 
9i»0>3ll»&»Mr6. 

[0049] aHMB<0^aft^BiH^l»^daaW>tt 

^1RJ£^BRF1C0RJ5E77X3 1 Ofcffi^L 

7nyy&Zfti8.lXi5<. *0B. *"f. lE^SlE 

C. DS»?LT4J<. 3^<?>J1^B, C. DI4ZOIC 
KJE-arf. i: WfrKB LXit&Vn ZS&X'Z 

mntix^z. §f>t. lBBoRj&c-sissiis 

3^SO-ffc^!I (A+B, A + C, A + D) fc«UTH 
«rWft&»BS*4 3Wi(OJIWE, F, G^^LT 
J3<. S<5>£. 20aoReT^JKS*4 9«B<?5fl:^ 
ft (A+B + E, A + B + F. A+B-t-G, A + C + 
E, , A + D + G) fc*tLtHl*lCRjSS«S38 

mnmm. 1, j$-§itRtTfe#, iiw&msm 

*3tKLT*lft"C* * J: a i,z7u?JM>Zft®.LXh 
<. Sfefc. ±B2 7WB«ofl:^llifc:i«-*«fi*aHJ 
t. i*it«»Cll l 5i8't7 , D^9Afl!|RUT, eS<0S: 

^b-^i^ sns-At- AimcfT 3 7-0^7 a *-w>^ 

[0050] flr**, 1 EBCORJE'C'. 3®lOTOc^ 
LT. *-««^Sii:*8W)3WH<OJ|[«SraSJLT*J 
#. lEI^RJ6?9«SOfc£ft££jfiU 2@I<7) 
RC>t'2 7®tOft-&!H!l2:-&«-f S«t atcrn^^AS: 

[005 11 ±Ern^9AKfl!->TlW*S#i* 

tmam 1 RJE^aR f 1 orjb7 5x310 icims 
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[0052] mmzn, mm&3-- «? vimsxt 

ffl^HC R 1 frbWMAZftmte'St 10 0, 
JMPt 1 0 UC» lXKm7 yxaio iz^-ft . -5 
V v£\ j3ft£jS3HC R2*^SRB* KJfc7 5X31 
O^ftfcU JKX. »RB»«»CR3*»^«HC, £ 
flJKS»8CR4a»£]&flD&RjS75;i3 1 0tft» 
•t*. fcfc, ±EH?RAIiffi<0JSeRB. C, Dtil^S 

[00 5 3] i^)iat, *lRJ633IRF10>RiG7 
5*3 10C0rt»fc. IEBA. B, C. D#tt&$*U 
A + B, A + C. A+DO3ffili0-fk^5:|B]^t^ 
l/CH*. i<^«l«(c. i£3glrS§3SRRl~RR 
9 . ttflffiSSHR S l ~R S 6 *&&K&KKg «fc V 
&JI*:35 1 KJESBIR F 1 corny yxaio (cfttt 

[0054] JJE» 1 RJUSSHR F 1 ^0577^3 1 

*2. S3Rfc8KRF2, RF3*>RJE75*3 10 
£838 LT0r5W)RlBS:ff*>-ti*a. iB 1 KfB^SR F 
ltf)£JE7 7X3 1 0£MLTV*S. 
[00 55] 20l3<Ofi£RJ6£jifT3tf*fc 
ft. Sflft&Jt^. -y Mi: 9SfflW)fi£iKiB£3S 1 SOE 

iaiRFi(?5RK75^3i octtn-t*. mm. bl 

fflffiSSSC R 5 J: 01BSE , fiftJffig$»C R 6 J: 0 

hsf , mm sssc r 7 ± 0 ssg * 1 sos 

ggRFl<7)£JE77X3 1 OKWM-4. RJE7 5X 
a 1 0 fcli 1 E S OKJST' 3 ffl&TMteHlA^lfiS fit 
n*fc*>. 9fc£3Wnmm9MrriZl:'C* 20 

[0056] 06 immte?-- y MO»2lW^IB 
**U flS«JLZvH4»l HWBlDifcB-'C**. JK 

mm a- y h 1 <o#j£f4t??g&8 r ( c r 1 ~c r 
9 ) fcbatomwfcBsrc* m&t u *«fl«MPt 

100. «tt#V10 0~V10 8*rtLT*BW-4* 

»ft*&«t 1 0 1 arm£gMfflsmxy7i 5 0£ft 

SRF 10KJE7 5X3 1 0 J: 3 fcl/C^ 

-5. 

[0057] uas&Kfci&ffltf 1 5 0 (i^ajiaA^ 

ftfciiJ^U^Sm - 2 6 5 8 3 3 C§IK*U:«Wfc> 
sJfVTfcH-WHUST, H7teiR*1Jiifia»Mr4. f&K 
yri 50J±. v'J>->'l 5 lrtfct-XhVnyF 1 5 
2*>jfcSfcHSSLfctf* h >" 1 5 3* { {gijaStC#l^ 
U igfXhyi 5 3«)T»raiK«i6LfcI!f3aitf5« 
x >; y *J 1 5 1 rttciftv^ikWfflL tf x h > 1 5 3 
OJWCTtffi L"C» 1 RJ6»IIR F 1 <7)R^7 7 x 3 1 



RB75X3 1 0^«**WB<0*&W5LT*i'J, 

h y 1 5 3 ZmifflJth*-? 1 5 4 £<fc ojsm 
b s Xhyi5 3Ji ; e-^154 

5 6aSr^TtSfHBl«l 5 6*tXhyo-y HI 5 2<0 

[0058] _le^ D y*Ji5i <7)±wn zmmtz 

i/'J^7 F 1 6 0W±. ft 1 0 l^cEAfflit^tb 
Klt=*«*l-f6aa»16 0a, 160bSrxU>v f l 

S»160ai:16 0 b fcOTSg&£jSiit6M&SSS& 

i60c twt, ex h y 1 5 3 tfim&mzig m 

2^ 'J H 1 6 OOTffiffii: , Slffi 1 

6 Oat 1 6 0btSrS*gg[!Sfl 6 0 cZitlXim 

[0059] mm®m&g 1 1 o o & .fcwgfifttt 

ffl^yri 5 OcoiTftOAiifttMFt 1 0 1 fcliJfrfeV 
*ilfl8Mrt 1 0 1 «±atfcli«HE#V 1 1 4 fctflT 

v 1 1 2 ixw&Kvrp p fcsatr ^* . 

[0060] JMJ&OJBHftteir. ?MK81R 
JC^MR F 1 oaE7 7^3 10 ^fiPH^)fl8*{4» 1 

mmmt mmx-h o . ^-rtifrnmmmsim 1 • «t 

•JSiHSt^yn 5 0T-^*tTSJE7 7^3 1 0 

1 5 o lt m i sjJ^aR f i c7)sj£>7 9^ 

3 1 0^ft*&L.. RJE75X3 1 OrtT-lHOKJEE-Cig 

[006 1] 08{iJI^tt*&J.--y MO?g3f£fMi 
Sr^L, ®2HJt^SSi:|51«^)iffi^«t 1 0 1C0T 

mitikit:%stmm#y7i 5ox'%Mixm%& 
mmmnrnzmm®® 1 • 1 sjt^is 

RFl<0KliS77^3 1 OfcttlftLTV^*. 
[0062] ^3llSfi^-C(i, mf4lfS^S 1 ' £ 5 
* (CR1-CR5) »»t, 1' tn» 

Lfc^ttflMMPt 1 0 0t6*mo-^U-A/l.7*l 7 
0»&^-M70a-170eCfiUW. g[n 
U -y^PT* 17 0 Otf 1 - M 7 0 f Ctt*t 12 0 
fcSMU 8*t 12 0fc*B#Vl 3 0£4HRU S 
fet. VI 3 1 fctfLT. a»»»»SBWSi:JnE&K 
yrPPtC*«»IILfcftl2L tl 22 tmt^ 

[0063] ±EBRfl8&JLr: y h Ifr&RBfcsKyr 
1 5 1 KJfc^MR F 1 <7)KJS77*3 1 

-^5t-llI!|E-rSifclcJ: , 3. Bff^cOJlffSrSiRL-C, 

[00 64] a-^y->'N';P7*l 7 0i:RjC7 5 
X3 1 0 b\tr-*0/*t 1 0 lT«NKS<fCV^4^)"C, 
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mm t>mzti & amnEmzEM. lt , 

[ 0 0 6 5 ] $ 6(C. 122 tit«^a-'y h<0*§ 

»£fc:UHHXtt 2 , 3100-^";/ >>7"C£IS:co]Si 
fifl»*W*rC* S U 3 y f a-? 5 <OMfliro /? 

[0066] H9li»4St*»»*jj?U flUIWJWB 

l/Cfflv\ £ftfc8»RRl~RR9tt#ttttl& 

ft 1 0 Oj&»4>#3W»Mf t 1 0 1 

«SfLTV^4. ±E*iMBMft 1 0 1 {±158* V 1 1 

l*fl-LT*lRJ6»iIRF 14>RJE7?.X3lOfcie 

IW*tft4fc««UO>*. 

[0067] i ntt^B^(t& tmrnm* 

jggf§£, 3«>™?vg£3IRSl~RS3i:, 3fii 
«SH5»»*HRS4~RS6i:l/Cffli\ *1MS3 

KJEggR F 1 ~R F 3 <D3-£J&7 5X 3 1 0 liZ'Sift 

[0 0 68]»4 2dBB!Bfc:iiVvtfc. 9#OJSf4Srffi 
«»RRl~RR9*filifclSCH«»i--s' M" 

Flc7)gJE75^.3l Otcft&L-t, IZK&yyZH 

[0069] ±IE» 1 SKBBarCtt, 

§». Sfcfc. Hl0>£lfcW*TLfc»fc4JSSl£Jff8r 
■f*75?$'3:'3l'?*S:RBl/0*arvv&<, 010 

■ LfcfcflPPS - 19 2 5 6 3*PCSK*Lrt:iIl£j£8 
fit, ^1 HfflBAK* 3 XMffl^Kttftl&x- </ h 

I 4j«Lfcfl:£1&*7 5?5'3 >3U? 

misx'Z&Xoizix^i. 

»lRjaSfRFl^)RlS7 9^3lOfc:«»L, }Sifc 

[0070 J HI OfcHl 1 fc{i#i--y h^fflMM^ 
£^T£*fM[2T\ 01 0O«W7 -fyfc 01 Iff) 

[007 1 3 KJEgf&i-<y MIOJI51 KIGSKR F 1 
*>RiG77.*3l 0fcS»Ufc5-f Vkfctt. Hit* 
■TKHtttei=-yM£ftttL-CV*4. $5%fl98JBfci 
^•5fjL-.yh (RJEiI^i--/h) VI, 75?yay3 
W^^trtMSa^-yHII. Mill, P 

HpS^-'/MX, 4HBPt^:?hX£fll*.-0>4. 01 
0. 01 lfcfc^T, MTli5£*ST\ tGKCSSIUS 

X. m$te%J&&%&---' MI*>BfS0>»E7?.X3 l 



0 1 5 4 >- * 51 LTfti& LT ^4 . 
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